Detection of the CLOCK/BMAL1 heterodimer using a nucleic acid probe with cycling probe technology.
An isothermal signal amplification technique for specific DNA sequences, known as cycling probe technology (CPT), has enabled rapid acquisition of genomic information. Here we report an analogous technique for the detection of an activated transcription factor, a transcription element-binding assay with fluorescent amplification by apurinic/apyrimidinic (AP) site lysis cycle (TEFAL). This simple amplification assay can detect activated transcription factors by using a unique nucleic acid probe containing a consensus binding sequence and an AP site, which enables the CPT reaction with AP endonuclease. In this article, we demonstrate that this method detects the functional CLOCK/BMAL1 heterodimer via the TEFAL probe containing the E-box consensus sequence to which the CLOCK/BMAL1 heterodimer binds. Using TEFAL combined with immunoassays, we measured oscillations in the amount of CLOCK/BMAL1 heterodimer in serum-stimulated HeLa cells. Furthermore, we succeeded in measuring the circadian accumulation of the functional CLOCK/BMAL1 heterodimer in human buccal mucosa cells. TEFAL contributes greatly to the study of transcription factor activation in mammalian tissues and cell extracts and is a powerful tool for less invasive investigation of human circadian rhythms.